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ABSTRACT 

The present cross-sectional study was carried out to assess the 
impact of poor oral health status on school performance of 600 
primary and nursery school children of Bengaluru city, India. The 
data were collected using the methods and standards 
recommended by the WHO for oral health surveys. Oral health 
status was assessed using the df-t index (number of decayed 
and filled teeth). Academic performance was assessed based 
on the marks obtained. The children were divided into three 
groups: Excellent, average, below average (as given by the school 
teachers). Comparison between categorical variables was 
performed using one-way ANOVA using the SPSS software 
package (version 12.0). The mean df-t of the excellent group was 
1 .56 ± 2.5, for average group it was 2.05 ± 2.8 and for the below 
average group it was 4.47 ±2.7. The below average group showed 
high caries index compared to other groups. The relation between 
school performance and mean df-t was found to be statistically 
significant (p < 0.001 ). The findings of this study demonstrate the 
impact that poor oral health has, on lowering school performance 
in children. It can be safely concluded that improvement of 
children's oral health may be a vehicle to improve their educational 
experience. 
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INTRODUCTION 

Student health is a strong predictor of academic performance. 
Healthy, happy, active and well-nourished youth are more 
likely to attend school, be engaged and be ready to learn. Yet 
many students come to school with one or more health 
problems that compromise their ability to learn. 1 Too many 
children start first grade with a chronic disease that is largely 
preventable - tooth decay. Dental caries is the most common 
chronic disease among children - 5 times more common than 
asthma. 2 The effect of caries related pain on distraction from 
learning and school performance, while not generally measured, 
is significant. An estimated 5 1 million school hours per year 
are lost because of dental-related illness. 3 A child with a dental 
problem may have anxiety, fatigue, irritability and depression; 
he/she may withdraw from normal activities. 4 ' 5 Children 
distracted by dental pain may be unable to concentrate and 
learn, complete school work and score well on tests. The daily 



nourishment that children receive also affects their readiness 
for school. Dental problems (e.g. pain, infection and teeth 
missing due to tooth decay) can cause chewing problems 
which can limit food choices and result in inadequate 
nutrition. 6 Nutritional deficiencies hinder children's school 
performance, reduce their ability to concentrate and perform 
complex tasks, contribute to behavioral problems and can have 
detrimental effects on children's cognitive development and 
on productivity in adulthood. 7 ' 8 It is therefore appropriate to 
hypothesize that poor oral health may burden children in 
achieving academically, affecting their school performance. 
To test this hypothesis, a null hypothesis that there is no impact 
of poor oral health status on school performance, while 
controlling for other health and sociodemographic factors has 
been proposed. 

MATERIALS AND METHODS 

The study was conducted as part of routine dental screening 
program carried out by MS Ramaiah Dental College and 
Hospital, Bengaluru in nursery and primary schools of 
Bengaluru city. Private schools were randomly selected from 
the list given by Education Department of Bengaluru to get an 
equal distribution of children by socioeconomic strata and 
gender. Sampling method used was stratified random sampling. 
600 nursery and primary school children selected by simple 
random sampling were screened from all the selected schools. 
For this analysis, only children aged less than 5 years were 
considered. Informed consent was obtained from the school 
authorities. The parents or guardians of the subjects also 
provided written, informed consent. Ethical clearance had been 
obtained from the Ethics Committee of MS Ramaiah Dental 
College and Hospital. Oral health status was assessed using 
the df-t index (number of decayed and filled teeth). All 
examinations were performed by one of two calibrated 
examiners who were trained in the assessment of the df-t prior 
to study initiation, utilizing the WHO criteria (1997) for 
diagnosis of dental caries. The dental examination was 
noninvasive (mirror, dental probe, cotton roll) and included 
optimal illumination of the oral cavity. Radiographs were not 
used to identify carious lesions. Information about academic 
performance was obtained from school teachers based on the 
marks obtained. The children were categorized as excellent 
(>95% marks), average (50-95% marks), below average 
(<50%). All statistical analyses were performed using SPSS 
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software (version 12.0 for Windows). The frequency of caries 
between subgroups was compared using the one-way ANOV A. 
Least significant difference was calculated and analysis of 
variance was used to compare outcomes in the excellent and 
average age groups and average and below average groups. 

RESULTS 

The examination of primary school children in Bengaluru city 
included a convenience sample of 600 students. The gender 
distribution was even, with 52.5% boys and 47.5% girls, and 
age ranged from 3 to 5 years. Table 1 shows the mean level of 
caries prevalence (df-t) for the different subgroups. The mean 
df-t of the excellent group was 1 .56 + 2.5, for average group 
it was 2.05 + 2.8 and for the below average group it was 4.47 
± 2.7, clearly demonstrating a decreasing school performance 
with high caries index. The relation between school 
performance and mean df-t was found to be statistically 
significant (p < 0.001). Table 2 displays subgroup analysis 
comparing the three groups. Relation between excellent and 
below average group (p < 0.001 ) and average and below average 
group (p = 0.001) was found to be statistically significant. No 
significant difference was found when comparing the 
excellent and average groups. 

DISCUSSION 

The present survey examined the effect of oral health status 
on the school performance of children. The effect of caries- 
related pain on distraction from learning and school 
performance, while not generally measured, is significant. Left 
untreated, the pain and infection caused by tooth decay can 
lead to problems in eating, speaking, and learning. 9 If a child 
is suffering pain from a dental problem, it may affect the child' s 
school attendance, and mental and social well-being while at 
school. 10 When children's acute dental problems are treated 



and they are not experiencing pain, their learning and school- 
attendance records improve. 6 Episodic pain from dental caries 
is well-established as a constant finding, even from an early 
age, affecting up to 20% of preschoolers. 11 " 14 Parents of 
children seeking emergency dental care reported that 19% of 
the children experienced interference with play, 32% with 
school, 50% with sleeping and 86% with eating. 12 One cross- 
sectional study reported that more than one in 
10 schoolchildren experienced tooth pain 15 and a study in 
Michigan has documented loss of sleep, inability to 
concentrate in school and absences from school all caused by 
dental caries-related pain. 16 Educational achievement 
measures, such as school performance are good proxy 
measures of other key determinants of oral health (e.g. parental 
education) and are theoretically distinct. In a study done to 
assess the feasibility and predictive ability of readily available 
educational indicators as proxy measures of school dental 
treatment needs in York Region elementary school children, 
school performance results were found to be good predictors 
of urgent dental treatment. 17 In a study done to investigate 
whether measures of school performance and socioeconomic 
circumstances could be used as indicators of caries experience 
in 5-year-old Wandsworth state primary schoolchildren early 
school performance results in English, mathematics were good 
indicators of school mean DMFT scores. 18 Our findings are 
suggestive of the impact that poor oral health has, on lowering 
school performance in children. Children in the below average 
group had significantly higher df-t scores when compared to 
the average and excellent school performance groups. Our 
results are in accordance with a study done to examine the 
sociodemographic and health factors associated with poor 
school performance among North Carolina children; and the 
impact of poor oral health status on school performance while 
controlling for other health and sociodemographic factors. 19 
On analysis it was revealed that sex, race, parental education, 



Table 1 : Relation between academic performance and df-t 



Groups 


N 


Mean df-t 


SD 


Min 


Max 


F- value 


p-value 


Excellent 


229 


1.56 


2.549 


0 


11 


8.245 


<0.001 


Average 


156 


2.05 


2.762 


0 


12 






Below average 


215 


4.47 


2.696 


0 


10 







SD: Standard deviation 



Table 2: Comparison of the three academic groups in relation to df-t 







df-t 










Least significance difference 






Performance (1) 


Performance (J) 


Mean difference (l-J) 


Std error 


Sig 


Excellent 


Average 


-0.489 


0.347 


0.160 




Below average 


-2.909 


0.723 


<0.001 


Average 


Below average 


-2.419 


0.731 


0.001 
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low socioeconomic status, poor general health, poor oral 
health, and the interaction of poor oral health and general 
health were significantly related to school performance. 
Children with both poor oral health and general health were 
2.3 times more likely to report poor school performance. 
Children with either poor oral health or general health were 
only 1 .4 times more likely to report poor school performance. 
Although not all untreated dental caries affects general health, 
it significantly impacts on the quality of life of children and 
their dietary intake. In a pilot study assessing the possible 
effects of extensive dental caries on the quality of life in 
young children, children with untreated early childhood caries 
had significantly poorer oral health-related quality of life 
(OHRQoL) than children without ECC as assessed both by 
the children and their parents. 20 ' 21 The consequences of high 
caries levels also include a higher risk of hospitalizations and 
emergency dental visits, 22 increased days with restricted 
activity and absence from school 3 ' 6 ' 23 and a diminished ability 
to learn. Dental pain has an impact not only on the child's 
educational development, but also on the economy due to time 
taken off by parents to take children to the dentist. 24 When 
considering the results presented, it should be kept in mind 
that there are some limitations inherent to this study. This 
study did not control for potential confounders, such as home 
language and time spent in preschool education, which may 
affect early literacy. There is no nationally applied test or 
assessment procedure for this age group. As different education 
authorities use different accredited baseline testing methods, 
these results may not apply to schools using alternative tests. 
The results related to school performance from this study 
cannot be therefore generalized. Another limitation of this 
study was its design, which may have underestimated caries 
experience because of the lack of intraoral radiographs. Our 
findings support that a healthy child can be expected to perform 
better in school and add weight to the adage that 'you can not 
be healthy without good oral health' . Not withstanding the fact 
that the results of this preliminary study support an association 
between oral health status and school performance, future 
larger survey should incorporate other dental problems, 
socioeconomic status, an annual estimation of the number of 
school days missed because of poor oral health and other 
factors that may act as confounders or effect modifiers. It is 
important that the health professionals who provide care to 
children know that oral health cannot be seen as separate from 
general health and events that take place during childhood can 
have an impact on adulthood, influencing the child's future 
health status. Efforts must be made to encourage parents and 
children to promote and improve their oral health for a better 
educational experience. 
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